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PREFACE. 

rpHIS Bulletin is tlie result of ilr. Misra’s work during the past 
six years, done under my elose di reef ion at tlie beginning 
but now carried on as part of bis special work in tlie Section. 
With tlie exception of the table of plants, taken partly from Sir 
G. Watt’s Dictionary of Economic Products, the work is original, 
based upon bis own experience; it is in no sense compiled from 
the existing literature wliicli deals with Lac Cultivation in the 
forest and iiot in cultivated areas. Mr, Misra treats the siihject 
from a point almost wholly new and only lightly i rented in an 
artiede in the AgricuUural Journal of India, Volume TV, page 

258. 

Tills more detailed publication is intended for students, for 
eiKjuirers and for those wisliing for practical in.struction in 
starting in this industry , Tliere is a demand for this kind of 
inforiiiation, and I am glad to be alile to put forward a practical 
and accurate Bulletin to deal with the subject. 


H. MAXWELL-LEFBOY, 

1 mp erial E^itomoJ og />■ t . 
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INTRODUCTION. 

I AC' is a rosinous pncntsinliou prodiuaul hv tui insocl \vliir‘li 
J sucks tLe juice of plants and transforms tliis juice into resin 
which completely surrounds it. This insect holnn^s to a group of 
inspcLs called Cocculce, commonly known as Scale Insects. It is 
found growing spontaneously on a large numher of trees, but i.s espe- 
cially giwn on the Kusumb (ScliJeichera trijuf/a), Palas [Butva 
irondo^a), Ber (Zhyplnisi jtfjttha], Peepal (Ftnt.^ rchfito.^a), Siris 
{Alhi:zia lehhfl') and Babool (Acacia nralnca). 

The cultivation of lac is a very old induslry and was known to 
the ancients. The very name of tlie Palas tree, Lakrdi Tarn, show’s 
thai the early in]iabitant.s of India utilised the tree for propagating 
the lac insect. In more recenl times we find it mentioned in Ihe 
Ain-i-Akbari wliere it is said tliat the lac was collected for making 
varnishes for use in the Imperial Palaces. 

In the beginning it was much collected for the lac- dye it con- 
tained. Later on, when the use of resin became knowm. the demand 
for lac-dye began to diminish until il was completely displaced by 
the coal-tar colours. Xow-a-da^'S the d\'e has to be thr'iwn awa^, 
and the manufacturers require a sluff whieh is free from the colour- 
ing matter. 

Hitliorto the industrv had boon in rnc Itcinds of local people who 
rented the trees, removed tlie lac-bearing branrhes at the proper 
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time, scraped ilie resin, waslied i( in water and utilised tlie resin for 
niaki])g han^dc's an{l (oys. Hut now it lias liecn possible to cultivate 
tlie lac in.s{A‘t artificially on a numlicr of trees, and the directions 
g’iven herein will enable one to start its cultivation. 

Trees on which lac is grown. 

Tli(> insect is found growing si)oradi(‘ally on ;i large miinlnT of 
trees— many of whitdi are not found In Hie plains. Of the manv, 
the following an^ es|)eeia]ly recommeiulAHl for propagating the lac 
insect : — 

B ei' (Z Izjip li us juj}(ho), 

Palas {Uutca /roudosa). 

Kusuml) iSr]iI(>i(‘]i(’n( frijugu). 

Peepal {Ficjf.s 
Siris {AIl)i::ia Ichheh). 

[For provincial ecpiivaleiits of tliese trees, see the Appendix, 
pages 28'29.] 

The Ber is a very hardy tree and grOAVs well in poor soils. It 
stands pniniiig well and within a short 
time sends forth a sufficient iiumher of 
vigorous, succulent hranclios to nourish the lac insect. With 
judicious pruning, the tree can be made to yield an annual crop. 
At present it is not of much importance, except in the Piinjah and 
the eastern parts of tin' Central Province.s Avhere it is extensividv 
grown for its fruits. In other parts of India It can he grown on 
Avaste lands, field and tanh embankments, and profiiablv ntilised ha 
lac cultlA-ation, At Pusa successh^e crops have been raised on thi^ 
tree for the past six years, and it is expected that trees carefnllv 
treated, according to the directions given hereafter, will viehl 
equally good crops elseAApere. 

The Palas groAvs Avild over a large area in Bengal, the Fnlted 
Ib'ru-incos. fhe Central Provinces, Ceiitinl 
India, Sind, and the Pimjah, It groAvs 
luxuriantly in poor soils and does not retpiire much attention, 
Hitherto, it has been alloAvod to run AvIld for the salce of the wood 
Avliich is used for fuel, hnf nnAv it eon 1)^ iitillsin] profitahlv for lac 
cultivation. H sfaTuP pruning Avrd1 and .^end.s forih plenlv of 
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siieculeiit slioots to propa^^at(' tlio lac insect. Tlio lac olitaiiiod from 
tins tree is ricli iu coloiivin^* niaticr, and foe tins reason is coiiniuT’- 
eially known as ' Rnnijem ineaning' “ full of colon)/’ Aftco.' 
wasliin^, the resin that is ohlaiiiiMl js iiiftnior onlv to Knsinnh lac in 
((uality. 

The Ku.su ml) tree, ihoundi not miirdi found in the plains, pro- 

^ duces tile lai'a’cst and ])est kind of lae. 

Kusumb. 

the tree htows well at an altitude of 
2,1)00 feet and is jrimorall}' found li’ronln^^ in moist plain's, pri'fer- 
ahly by tlie side of rivers and ndUuhs. Tlie Kusiiinl) lu'ood-lai* if 
])ut on Her and Palas ])ro<lnci>s a Vfny heavy ciop— which should, 
as far as [tossilde, he reserved for seisl. The oidy disadvantaj^n' in 
this tree is that whi'n one(‘ eoppimP it cannot ho inoeulated until 
(wo to three years afterwards. IhuKu' a.n annual crop cannot hi' 
obtained from tlie tioe. Hut this defect is more tlinii couiiter- 
halauced by tlie heaviness and sujierior fpiality of the lac produced 
cvm'v second or third year. 

The Peepal tree grows all over India. Eitherto wliati'ver lac 
was found spontaneous] v growing on the 
trees was cidlected hy local men, washed 
and utilised for making hangles. Put now it is po.ssihle to extend 
th.e eultivation liy traiisfeiTlng Poei>al hrnoil-lae to Peejial trees. 
I lie resin obtained from the Ih'eiml tnc' is ];ale vellow in eoloiii' 
and is eonse'[iiently used exelusivclv for the manufacture of lower 
grades of sliellac or mixed with Palas I'-rsin to inijiart colour. 

lieu onoo a ei'oi) is gathmed. the tree again hecomes fit for iuoriila- 
fioii after everv two years. 


Siris. 


Tlie Siris is chli'flv grown on roa (Hides for shade. It pimluees 
lac which is e(|ua] to Peepal lac in colour 
ai'id the size of the grains. For extend- 
ing eiiPivation. Siris hi^ood-lac should he ]uit on Siris ti'oes, wliiidi 
when once pruned hecome fit for re-inoculation eveiw two years. 

Pesidi's Ihese. lae is also found growing on Pabool in Sind: hut 
attempts made iu the pa.st to ti’ausfer the 
Sind Pahonl lac to Pahool trees in 
Pillar liave not been very suceessfnP tfuo nf the reasons wlty this 
lias been so is, thnf the cliiiiatie cmidifioiis ])revailing in Pihar are 
•Ld llio same as those to which thi' insect has been accustomed in 

Sind. 


Babool. 
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criTiVATiox or lac ix thk plaixs or ixdia. 


Arbar or Tur. 


Riicli is also tlip rase witli Arliar or Tur wliicli is {^rowu in 
certain parts of Assam for propagating 
tile lao insect. In tlie Ivainriip District in 
Assam file .seeds are sown on (lie iield eniliankmeiit.s, especial!}’ of 
sugarcane, ami nlien ilie plants are three years old they are 
inoculated with hrood-lae ohtained finni Arliar plants. Kxjieriiiienis 
to grow lac on Arhar in other ])ai'ts of India liave failed for the 
reu'^on that the plants cannot remain on the ground for more tlian 
a }a‘ar and a half on aecnunt of tlie dry heat jirovailing in the plains. 
In Assam the plant enntinnes to grow for tlirec years and ])rodnces 
a li('avv crop of lac. Ber hrood-lac can he put on to Arhar, hut it 
does not grow fast enough to make the process a success. 

Besides these, lae is also found on Litchi (Xcplirlluw lifchi), 
Mango [Manfiifcra indira) and the CuS' 
tard Apple (Anona arp.'aino.ia]. But as 
these are valuahle fruit trees they cannot he recommended for hreed* 
ing tlie lac insect. 


Other frees. 


Lac in the Provinces. 


Tlie largest quantity of lac is ohialned from the Central Pro* 

vinces. and especially from the Chlialtis- 
Cenfra! Provinces. t t ^ 

garli aii(f Aagjioin Jliyisions whore the 

Ivusumh tree ahonnds. It is also collected in the Tuhlml]!nre Diyi- 

sioii where tlic Palas tree grows in large numhers. Besides Knsiimh 


and Palas, it is also grown to a limited extent on Ber (Zi:ff}dni<: 
jfrjuho), (Thont (Zizpfdnfs .rjilopyra), Gnhir or Diiniar (Ficu.'< (jloinc- 
rata) and Pee])al (Fini.^ ndigio^rf). Tlie prevailing system of culti- 
vation is that hrond-lac is wrapped up in grass and the Im miles tied 
to the Tranches of tiees. When tlio insects cease to emerge, the 
hnndlcs arc remoyed and the lac scraped off. A decade ago almost 
all the stick-lae from the Proyinee found its Avay to Mirzapore, hut 
now a portion goes to Oalcutta and the iieiglihoiiring lac factories in 
the Ringhhlinm and the Alanhlnim Districts in Bmigal. 

\ext to the Peiitral Proyinces. certain districts in Bengal pro- 
duce fairly large quantities of lac. At 
least a hirge nnmlior of people find 
employment in tlu‘ Palaman, Dazarihagh, Birhhnm, Siiighhhunn 
Manhhnm and the Xatiye f^tate of ^lourhliunj in cnltiyating and 
collecting the lac on Palas and Kusumh trees. It is also grown to 
some extent in the Murshidahad, Midnapore and Bnnkura Districts 
Palas, Knsiimh and Ber are the trees on which the lac insect is gen- 
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orally propap^atecl. The two foraier are mostly used in the Chhota 
^higpore Districts and (he districts adjoining fhereto, hut Dor is 
chietly used in the Murshidahad and BirhlLUin Districts. Bound 
about Pakur and Paghunathganj in the Mursliidahad District 
hundreds ot Der trees may be seen e>p(n-ially grown on the field em- 
bankments, carefully pollarded and inoenlaled with the lae insect. 
i{er(‘ the syslein ot cultivation is miudi the same as in the Central 
Iro^inces. ]3u)0<l-]ac is cut a na'elv helore the (onergence of the 
yiniiig insects, wra])])ed up loosely in grass, aud tied on to the hramdies 
of trees. 'When the emergence is at an end the Imndles are removed 
aud tlie lac scraped off. In the Miirsliidabad District small stii-ks 
ioeally called varying in length from f) indies to PI indies, 

are tied to the trees in such a way that llieir ends touch the hramdies. 
lliese are removed when the insects cease to emerge, aud the lac 
removed rvith l^nives. 


Tu this Province lae is mostly grinvn in Lower Assam, especial [y 
Goalpara, Kamru]) and parts of the 
Anwgnng ])isfrict. The insect is mo.stly 
propagated on Arhar or Tnr— rV/;V/n?c<i Min .VeA; 

Lushai Hills, Belli Kfiuj) aud on three to four species of Finn, esp(Hd- 
rdly the Pakari (Fini ■< conli (olhi). Aliaf (Finr^ i-eJigin.^a) and Dar 
(/'hm/s aJf}n<ima], Dogai'i or Der fZ/ri/pAi/s jiijiiha) is not much 
used for lae. The (‘ullivators gem'rallv ]>ut either whole hranehes or 
])icees of them wrapjted in gi'ass ou the trees. In ilie ease of Arhar 
01 Miri l\rah, small hrnod-lae stieks, each 6 inches to 8 inches long, 
are tied to the stem of each plant witli plantain liast. AYhon the 
young insects cease to emerge the stieks are removed ami the resin 
seraju'd wiih knives. 


United Provinces. 


Very liPle lae is grown in rhes(‘ Ih'ovinees. Attempts made in 
lh(‘ I'-a st to extmid the cultivation have 
not been voia' successful. Some lac is 
collected in the Sahara iiiiore, Dahraidi. Lheri ami i\rii7apore Dis- 
tricts. The trees on which lae is general! v found growing are: — 
Palas, Hnsumh, Der. Peepal, Dad or Dar, Gnlar (Fini.-f f/lrmcrafa) 
■iud Pakur fF/cr/.s infcrfotia). The millmdion is mostly done hy 
3rauih ars who rent the trees and remove the resin. 


The lac insect is wdl distrihuted in certain districts, hut so far 
no systematic eultlvaiion has heen praa- 
fised exeeiit in the Hosliiarpnre and 
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Gurdas^piir Districts. Tiio Bcr tree is extensively ^n;own roinnl 
homesteads lor its fruits and is es|)(Tdally almndaiit in ilie rlliano- 
District. Besides B('r, some lac is also found on Kikar [Aairin 
(naliica), Sins {AU)t::!(i Ichljcl') and Beepal [I' icu.'i 

Very little lac is ^uown in this Bresideiiey excepting* in Sind 
where tlie lac insect tloiirislies on tin.' 
Bat)0()l trees which grow luxuriantly o!i 
the Tamrao Canal and its disirlhntaries. The ([uantity of lac col- 
lected in th(' Thar and Barkar District finds its way to Karachi fi'oin 
whence it is exported. Besi(h's Bahool, lae is also found here on 
Kaiuli {Pro.^oj)i<< Siris {A]hi::ii! ((l}()(>]i), Tamarisk 

{'fdNKut.i' and Bar iFi<‘us hrinjitlrf>.<fs\. Itut tlie amount 

collected from these is not l)nlf so large as tlmt collected from tlu* 
Bahool trees annually. 


So far as is known no lac is grown in this rrosidency, Bossitily 


Madras. 


some is found on Jala a sjiecies of Sal 
[Sliorea iahira). 


Localities suitable for lac cultivation. 

Places which are neither very hot nor v(mt cold and where tlie 
annual rainfall is ahoul of) inclu's are siii(ahh‘ for lac cultivation. 
Moisture is a great necessity for the succ(NsiTil development of llie 
insect, but if it is in excess it alTects tin' crop iiiiuriously. Dry, arid 
places are to he avoided in starting the eiiltivation. Extremes of 
lieat and cold retard the growth of the insect. V’ith heat the rt'sin 
melts, tlie air holes through which tlie insect hrf:'atln's ai'o Idoeked ami 
it dies of suffocation. As a test of tlie snitahilitv of th<‘ plaei* for lae 
cultivation, only a few trees should he iuoculatt'd in tiu' heginiiinp. 
niid if on these the lac flourishes tliroughout tlu' yt'ar the o])eratio!is 
may he extemh'd or otlierwise given up; for it must lie reniemliered 
that the success or otherwise of lae cultivation depends very much 
upon climatic conditions. 


Instruments and other accessories required for the work. 

The instruments and oilier accessories required to start and carry 
(-n the work are very few. Only kni^^es as shown on Plato TT, some 
nlnntain h<ast or jute nr san-hemii fihre are all that are rerpiired. 
Ill the hegluiiiiig a small quantity of hrnnd-lnc is also required to 
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put on the tn^es. A Mniin'liUcdovd knife (.Fig-. 1, II) is 

required to prune niul cut the lnc-lnniriiig Inaiiclics ^vtl^(•}l are away 
troiii file sfeni or j]ie uiain liriiiiclics. A ciii-vod or thud hw'dged knife, 
Augr. Piate II ) is required to dix'ss i]i(> trees and ft. cur llie lae- 
heariiig^ Inancdu'S iuio leiigifts vatying fitnu f) jncdies io 11 inelu'S. 
The other knife (Pig. kk Idate TI ) is refjuired Io trim tlie ]ae-lH>ai-lng 
l.rauehes l)efore cutting tlieiii into jiieces, and to scrape Ihw lac. 
Tlie knives should, if possilde, he of sttad to with.stnnd rough hand- 
ling and must have a sharp edge. Their outer edge slinuld, if 
possible, he thick to imparl force and (o make dean euis. A 
lighter knife is apt to slip oft while pruning tongli hranehes and to 
produce jagged ends, which would liave io 1)0 dressed lo prevent 
water lodging and setting up doeomposilioii. Knive.s of tlu' palhoai 
given on Plate TT conhl l)e easily made locally or procured from 
any hardware niei-tdiant in ralcutta or Ihniiljay at onp rupee each. 

Tiesides these, a few kaiiihoos ai'C idso requii'ed on which to 
aiunte the hrnod-lac stitdes ])rLor to their heing ])nt on the trees. 
If, however, large Per fives are io ho inoenlatcd, Shil-id.s- fas figni’ed 
helow) will he found very convcnii'iit for luniliiig (juaiilil itrs of 



Fic, 1. 

SliiKiii for ttiloni:' lir-ma-Fu' n]> tlio tr>(S. 

lu'ood-lae stieks up ilu' trees at the time of inoculating them. In 
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the case of Palas, if a large iiiimher of trees are to be inoculated, 
bamboo receptacles (as fig’ured helow) will be found very coiiveni- 
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ent for putting on the brood-lac expeditiously. 

Time and labour required to carry on the work. 

The emergence of vonng in sects takes place twice a- year, and a 
fortniglit before each enicrgeuce the trees have to be jinnuMl and got 
ready to facilitate inoculation. A week in Tune and a week in Octo- 
ber is all that a cultivator of 21) Ber and 00 to SO medium-sized Balas 
trees has fo devote to the work. To carry oii ilio work successfully 
eilher he will have to seek tlie co-operation of a mem])er of his family 
or engage temporary labour to finish the work in pi'oper time. Tf. 
however, a large number of Ber, Pabis or Kusuiiib trees arc fo be 
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ijiuculutcd, regular gaiig^ of coulieji rvili luive to be engaged to liiiisb 
tbc work, liuni past experience it lias been iouiul that a gang of 
foul coolies ^^orking eight liours per day is capable of inociilat iiig 7U 
tc 100 Palas trecrs of medium size. In this work, it must be liorne in 
iniiid, it is e.sseniial tliat the work of cutting, removing and [mtling 
on tile brood-lac must be done in proper time. A week's delav 
produces unsatisfactory results. 

Crops during^the year. 

There are two crops during the year. That wliich is gathered 
dui'iiig June-Jnly is called tln^ JhiisakJu crop from tin' name of tJie 
moiitli Baisaklij in winch llie crop is generally collected, and the 
other tile Katiki-- from ivartik, the niontli m which the crop is 
gathered. The former is in some localities also called the Ttangeen’ 
on account, of the stiek-lac — especially Talas — containing a large 
amoiiiil of colouring matter. f)f the two, tlie Baisakhi croji 
is the larger and heitev. It fakes nearly eight months and 
a half to mature and in coiisequeiice the proportion of resin 
to lac-dye is greatiu' than in the following Katiki crop. 
Besides, it is partly immune from tlie attacks of predators 
and parasites as it passes llirough winter during whicit time 
most of the injurious insects reiiiain dormant in one siag(‘ or the 
other. The Katiki crop takes only tlirt'e months and a half to mature, 
and in consequence the propoiiioii of resin to lae-dve is much less 
than in tlie jirevioiis Baisakhi cr-op. Tii some years the crop is so 
much attacked by predators ami paiasites that it is a partial failure, 
I'or these reasons tlie growm's in Bengal and tlie rentral Provinces — 
who produce the largest and lies! kind of lac— reserve most of their 
Katiki (wint'er) erop for seed and do not sell it. 

From a live only one croji is (ditaimnl yearly. In tlie heginniug 
the trees r<H]uIre to be pruned, but later on the removal of tlie lac- 
bearing branches is a lunining of the trees. If, however, it is desired 
lo obtain two crops during tlie year, the trees to be inoculated should 
be divided into two grou]>s. T1ie trees in the first group are to he 
pruned in TVbrnary and inoculated in tlie following .Tune, whilst 
the trees in tlie second group or Idock are to be pruned for tin' 
following October inoculalion. In October the ero]) from the first 
group is gailicred and ]mt on to trees in tlie second group whioli liave 
already heeii pruned for the purpose. 
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Pruning trees. 

Before starting’ ciiltivution^ earc shuiild ho taken that the trees 
ou wliicii lao is intended to be gruwji have siitlioient tender branohes 
to enable the lac ins(Md to estalilisli itself . If this is not so, 
the trees should be pnined carefully. Tliis is especially necessary 
in the ease of the Ber tree which responds to careful 2 >i‘itiilng' 
liy sending forth a large number ol vigorous and succuieiit 
shoots. The Palas does nut ordinarily require pruning, and 
the same is the ease with the Ivusumb. Thr pruning Ber trees 
two hinds of knives are reijuired (higs. 1 and 2, Plate II), and 
these must he very sliai]) and thiek at file outer edge to imparl 
foree to the cuts, if one is starting cultivation on Ber trees for 
the first time, the trees should be pruiie<l when tln-y aiv^ dormant ami 
the sap is lud ilowitig upwards, in iXoithei'n India this is prefer- 
ably (lone in (he h^'ginniiig of Pehniary for the June inucnlation 
ami 111 the liegiiiiiing of June for the following Uetober inoeiilation. 
At the time of pi nning all the wirv, gnarh'd and distorted hraiiclies, 
as well as tlie dead om^s, must be out a wav eh'aii. All the stumps of 
branches which show little^ signs of healing over should be carefully 
dressed and the ends either tarred or plastered over with a weJi- 
kueaded mixture of soft earth and cowdiiiig. If, during the process 
of pruning, the branches get notched or otlierwise badly lacerated, 
the ends should lie earelully (lrc>s(al to prevent insects killing the 
tiee or water lodging in tlie eavities. A eartdhdly ])ruued tri'e 
(jiiickly s(nids forth a number of vigorous shoots, whilst a badly or 
careb'ssly pruned tret' either di(‘s nr sends forth only wi'ak, strag- 
gling, wiry branches. (Plat(‘ 111.) Strong growing plants should 
be lightly pi'uiunl, whilst old and (h-cHqiit lives should he licTuh'd 
liack to Induce product ion of new wood wliicli renews the vitality of 
the tr(‘e. Heavy pruning should h(‘ f(dlow('d by light pruning. In 
Northern India it has la-en found flint heavy pruning of old and 
veak Ihu' plants is retpiired in flu' beginning. JTHU'eatter no prun- 
ing, excepting that which is automatically done by tbe removal of 
the luc-beariiig hranclu^s every season, is r(M|uIred for (dghi to ten 
years. It is inu^ tlmt tlu' continuous propagation ol tlu‘ lac insect 
considerably lowers the vitality of ilie tree on whieli it grows, but 
iliis loss eun lie made up Iw judn ious juuniiig' vliich bas iln‘ same 
(‘fleet as manuring. JTic photographs fBlat<*s IV and V) show the 
stages in the growth of a heavily jirnii^d five, which six months aft(T 
pruning was ivudy to be inoculated. Tlu' (‘ftVet of pruning as W(dl 




Fig, 6. 







Pig. 7. 

The same tree showing growth of healthy shoots at ends of branches. 
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as tlie necessity tor it depciuis ui'eatly upon tlie local if y and the 
climatic cmiditioiis prevailing' lJn.‘rein. 

Life history of the lac insect. 

Lor successt'ully working lac, oiir niiisl lie familiar wiili (lie life 
liistory of tlie insect tluit produces tlie lac. 

Un examining a twig covciimI willi lac one will liml a niimder (di 
resinous glcdiuh's adliming elosi^lv to llie stem. Tliese ar(' tlie full- 
grown females containing fei;li]is('d eggs. 'Wlien tin- eggs mature, 
small, deep red iuseeis come from a liole situated at the posterior 
end of tile body of the female ami Ijcgin to wander about in searcb 
of suitable places to fix tlieniselves. This ha])pens twica'' in tlic 
year. Tliroughout tlie country tlie loeal datiS of tmimgemn' of flu' 
iin\’ insects vary c'onsidmably according to the food-plant on which 
lluw grow* and tlii^ climatic conditions [inwailiiig in tin' lomditv. 
Th.e following arc Hm approximate dates of cinergenec of the young 
insects in the diftcreiit Provinces: — 


Pro V Into. 


T TOO. 


BiONitlii iTi'j). I n'Oji. 


1>( iipa — 
ll) Sontlinl 
pi lias. 

(:J) I’alauifiu 

05' ]\lursli;(!ali!ul 
[■Ji liiilihiiii! 

II. — ('tilt oil JIICI;;-: 

in. --Assam . 

IV.— I 'lilt ol IV.iviiiu's 


— i’liiijal) . 

( 1. — Bdiiiliav Shill] 
Vll.-Mailras 


':ir- ( I\lismi:]i . 

( Palas and Btr 
i Kusuinlt . 

( Talas 
. Htr . 

. Trr . 

\ Kiisimil) , 

( Talas 

, Arliav 
. Taliis 


Bf'!' . 
Ba'ioid 


Mav-.Iiilv 
Maivli-Mhy . 

.Iul\ - August 
May-.Iuut' 
dliU(-.)ui\' 
Vlawli-Mliy , 

.) aly-.Vngii>t 
.Imu'-rluly 

.May -.1 mil' . 

.hiiK-.liiIy 

A}n'';l-May 

(BnmU'lkliiUul). 

luii' 


(k'lnlii'i’-.Jaiinai'y. 

AngusL-ddnlii')’. 

r)rii)!)(V-,l amiaiy. 

Aiigiisi-Octrtlu'r. 

St]it(')hl>i'i’-Ort( ilmr, 

SiFtcllilx'r-drtdlirr. 

l>iYiiulaa'-T('ljriiary, 

.Sr]iti'mlK'r-XMVf)ji. 

her, 

(li'liiliti-XiniaiBor, 

(h-tntiiT-Xnvi‘li;lK‘l'. 


I OdulirV-X iivoiiilltl’. 
i Xovcmlior-.lamiary. 
I Ciotulici’-Xiivcmlior. 


A]ivil-,liuii‘ 
Srd [.'^hona laluia) Manli-Acvil 


At llie time of emergmice tlie larvm (young insects) art' one- 
Iwmity-lifili (d^ an inch long, dm'p red in cidour, with tlirec pairs (d 
h'gs, a pair of lilack eyes, a [lair of feehms (anUmnm) with a pair of 
long, thill liairs at tlie (i[i (Pig. d. Tlate 1), a small held iuhe and a 
liair of thill hairs at the end of tlie body. TIkw are very sluggish 


1 ;? 


CLLTIVATKLN OF LAC IX TliL PLAIXS OF IXOIA. 


Hi tiieir uioveiiieiits aiul wander about until they come upon a suii- 
ablo hipOL to fix tlicnisielves. When once fixed tliey cannot be rt.'- 
moved. Tliey are g'regarioiis in habit and have nioslly been isecoi to 
move upwards and then to settle down on tender branches in places 
protected from the wind. At this time there is very little difference 
lietween tlie young male and female insects. After fixation they 
(lirusi their beak into the tissues of the stem and begin feeding. 
The sap thus taken into tlie body is greatly transformed and is given 
out uniformlv through pores all over the body in the form of resiji, 
which after a few days eoinplelely encases them. They then moull 
and begin to feed actively, if the young insect is a fmiiale il re- 
mains tix(‘d ()iic(‘ for all. It a male, there is a considerable inodi- 
tieatioii ot the legs, (Wes, feelers and the anal tube. After a fort- 
night the male and the female larvm (young insects) can he distin- 
guished bv the [ii'Ciiliar sliape of their cells within wliicli tlnw re- 
main incarcerated. The male cell (Ivig. Plate T) is ehnigat(', with 
a pair of holes at the anterior end fi'oin which thin whitish hairs 
come out. The female cell (Fig. 5, ITate 1) is nearly globular 
with an irregular margin, with tliree holes on the top— two situated 
at tlie fore jiart and tlie otliei' at tlie hind pari. From those boles, 
thill, long, whitish hairs projeid, wliiidi carry air to the insect 
within the resinous cell. Thus both the cells continue to grow 
until August (ill (he dune iiioculation ) when wingless males conu‘ 
out. From the October iiioculaiinu both winged and wiiigh's^ 
males emerge (Figs. 8 and 9, Plate I). Al (bis (iim* tlie wiugh'ss 
males must noi be iiiistakcn for the young insects. On tliis jioint 
mistakes have been made in the jiarf and are likely lo be made again, 
lienee, to avoid .such accidents, the following distinguisliing 
rharacieri, sties between the two are given hen* (Figs. -‘I ami 8. 
Plate I): — 


Young insert. 

Wingless inali*. 

of nn im li long. 

.V jiair of black eyes, 

c— Feelers lant(‘in);e) ciglit jointed, a \)air 
of jineliairs at end of fifth joint, 
r/_Al)donien indistinctly ringed. 

r - — Legs delicate. 

y_Tubc at end of body Indistinct, 

A imir of tliiii haii'5 at end of body, 

i 

a — (Nearly one-tuelffb of an Iiieh long. 
h~~\ I'air of black divided eyes, 
c— Feelers (anteinunl eight j(-int(‘d, jennts 
nearly cijnal and Lairy. 

(f—Abdoiiien distinctly ringed into eiglil 
segments, 
f.~Leg,s stout. 

/—Tube at end of body long, slightly held 
apieally. 

y— A pair of long, stout hairs at end 'd 
body, 



Plate VL 



I'/AC ON BkR. 

On tlip left ft twi::-, tlu^ yo^)l^r settled (Ifwii ^ll^rtly nftcf iini‘ulat:on. lu ' 

lialf-^Tnwii hcitllliy .ac .'Imwln^’ (It.' cliaiactei'iSto' wli.tt' Hufty ^ 

On tliP riclit, it.ntni^ lac tVnniw ii'i. li till.* yf-iui”- liavc (“im'i'p.'tl In tlo- muMlr, is a 
liok- from rvliirh has {iixt^hI the im th - f (i (atcipniar that mi li‘f. i All natural s'./e.i 



Plate ]l\\. 



PUr. 'J. 

Man cutting tlown lac-b raring Ijranclic?. 
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The wingless, as well as the wingtMl, males walk sluggishly over 
the resinous cells fertilising the females, but the latter form is 
especially meant to complete the dispersal After fertilisation tlie 
leinales develop fast, J-I'ey lake in more sap, consequently exude 
more resin and swell up. xVt this time a copious amount of sugai'y 
liiluid— technically known ns honey-dnv ”~-is excreted and thi.s, 
falling on the leaves, bramdies and tin' ground lirdow trees, develop.s 
a hlack fungus. The respiratory hairs lengthen nut and the hraneh- 
cs covered with lac app('ar white from a distance. If, however, 
ihe characteristic whiteness is not it is to he feared that the 
females have been kilh'd eitlnm l)y ants or hy heat. A'ormally the 
female continues to grow for eiglit months and a half in the Octoher 
inoculation and for three months ami a half in the Tune inoculation. 
Three weeks hefore the emergence of the larvm she ceases to feed and 
her l)()dy shrinks ns eggs are laid. If, therefore, the lac-bearing 
Imancbes be cut a fortnight before the coming out of the young ones 
no harm is done to the hrood-lac on the hranches of trees. This fact 
is of great use in sending hrood-lac to distant ])laces hv post, in 
arranging exchanges of Irnml-lac from different places and in carry- 
ing out the inoculation of trees on a large scale. When the young 
insect.s again swarm out, thev waiidrr edioiif from 12 to 20 hours or 
even more and then S(dtle dow i on the hranehes. The emergence 
cof'.tinnes foi' over five weeks, hnt is at its height dnriiig the first three 
week.s. 

Life cycle throughout the year. 

In Mirthi'i'ii India tlu' lifi' cyide of the lac insect is approxi- 
mately as follows: — 

Starting with ihe Haisakhi (suinmer') crop the young insects 
swarm out hy the middle of Tuiim On coming nut they wandei 
aliout and ultimaielv fix themselves on the tender branches and 
If'gin exuding the resin which conqdidolv surrounds tliem. At first 
then' IS viu'y litih' difTei’cnee between the young male ami female 
inseefs, Init a l>i'tiiighf after fixation the cells containing them be- 
come distinguisbalde, Tin' male cidl is elongati', tne female cell is 
rnundisb. Until continue to ginw until August wbeii tbe wingless 
niale.s emerge, Ofiiese fi'rtilise tbe females and die. Tbe female 
tbeii begins to grow' rapidly, fakes in more sap and exudes more 
resin. Thus slie continues to grow' until tbe middle of September 
wlion sbo sto]rs f(*ediiig, lays eggs and contniues to slinnk until she 
nlso dies. (Plate TT. ) 
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]iy ilie of Octobor ilio youiij^ ones agahi swarm out 

and rontiiuie to do so for over five weeks. After wandering about 
jor sfuiu' time the young ones fix: themselves, suck the juice and 
tl)e resin is tlien given oiil. through pores all over the body and 
surrounds tliein completely, lly the end of January wingless as 
well as winged inales emerge, ferti1i.se tlie females and die. The 
female thereafter c'ontimies to grow until the l)eginning of June 
and then dies. The yomig ones then again come out by the middle 
of June and thus complete tbe life cycle throiigliout tbe year. 


Preparations prior to inoculation. 

Tile first ami most important point to know in lac cultivation is 
the local date of emergence of tbe young insects. In Northern 
India the local dates vary from place to ])lace, as has been mentioned 
above. Tlie best way of knowing these in different places is to 
rdiseiAU' th(‘ emergence during the vear from May-August for the 
Ihiisakhi (summer) crop, and from Detoher to January for the Katiki 
(winter) cro]). flaving once detemnined these, they will be found 
to remain fairlv constant for the locality from year to year. The 
next thing is to cut the lac-heaidng branches a fortnight before the 
probable emergence. This (uiables one to inoculate a large number 
of tr(‘es, to exebange brood-lac from distant places, and to sell the 
remainder not required by t1ie lac-breeder for bis own use. 

If a large number of Ber trees are to be iiiociilated, a fortnight 
before emergence is tbe most convenient date for cutting the brood- 
lac*. If a smaller number of Ifer ti'ees are to be inoculaled, the 
cutting may lie defi'ired until a ueek latei'. To remove tbe lac- 
lieai'ing brandies a man goes up tbe tree with a long, straight, sharp 
knife {Pig. 1, Plate 11) and cuts the brandies {Plate TIT), making 
clean cuts only, and dressing tin* ends of those which accidentally 
get notched or otlierwise lacerated. Another coo1y stands below 
the tree and removes such portions of tlie branches as do not hear any 
lac. Tfaviiig dressed the branches, he passes them on to a third 
cooly wlio sits near tlie tree and cuts them into leiigtlis of 8 to H 
indies wiili the outer blade of tlie heavy bent knife (Fig. 8, Plate li h 
IVbile cutting be also examines tin* lac-bearing brandies, and if any 
are found damaged or containing predaceous caterpillars lie keeps 
them aside. When all tlie brandies have been collected and cat 
into lengths of 8 indies to 11 inches, thev are taken home ami spread 
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01 ) rows of l)aml.nos to mo'atc in a cool, airy pla«>, prt feral, Iv 11, e 
\emiulali oi a house. 



I'la. 10. 

IL'Ood-lno stlcks'arnitliip: mi l^anihocm, 

The stick.s are tlieii oeeasioiially ('xaniiued aiul tiiriiod t)ver to 
aiu'aie tliem we]l. Twi'ha' (o fourtofui days after, avIk'u a few, tiiiv, 
deep ivd iiiseels arc- seen erawliiin’ over tlie sticks, tliey are taken to 
the trees already pruiUMl for tlie i)U]'pose and tifsl to their lii-atudies 
either willi ])laiitain l)a.st, jute oi' sandieinp fdn’e or any oIIkt elieap 
tilire. hen larye Jfer ti’ees are to he iiioeiilatf'd it is found eon- 
veiiiont (o liaul up tl) sticks in Shllios (Fin', d;. Ja inoeulaiijij;' a 
liinnher of Palas trtM's, it is not necessary to cut tlie iae-lxr.rlnm 
hranehe.s into pieces. All tliat is required is to cut olT Die t)ranclies 
a fortinddit liefore the eniern’ciice of tin' yonupf insects, and to nniiove 
sueli ])ortion,s tliereof as do not l)(‘ar any lac. Having done this tlie 
l>ranclie.s ai'e eitlnu' to lie kept for a day or two in a cool, sliady ])laee 
to aeiute or put directly on to frosli trees, Fy cutting' the hiunelies 
ju.st wlien the youn^ insects are seen crawling* over them inucli of the 
hrood-lac is lost, as the ends of hranches helno’ then ^reen, the insects 
fix theniselyes there and are thus lost. Whore lahour is dear, hainhoo 
i'<‘ce])taeles fFi^^ 5) will lie found very convenient for putting on the 
hrood-lae over a lar^(‘ nutnhei' of Palas and Per trees. They can 
(‘asily he niodf' locally and can he had at twelve annas per hundred, 

' 1' even cdioaper if obtained in nunihers. Each receptacle eonsi.sis 
12 to If) sli])S of hainhoo: each slip is d2 inches lon^ and J of an 
iiieh hroad. They ar<' loosely woven at the hottoin and a^iain at T 
fo 8 inches I'roui tin* top— which remains open. Twelve to fifteen 
hrood-lac vsiicks are put in each ix'ceptachs and five, ei^dit, ten, 
fifteen nr even twenty of tlieso are easily put on the Palas trees 
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according to tlieir size. (Plate YIIT.) Before putting tlicm on, their 
mouths are tied with stiiiig and another small piece is attached at 
the bottom to keep them in position. When the larva? hatch out, 
they easily pass througli the string to tlie branches and fix themselves 
there on tlie succulent portions. Wlien ilie einergcnco is at an end, 
tlie receptacles are removed, the siichs taken out and the lac scraped 
off. 


Inoculation of trees. 

Inoculation is the process of tying brood-lac sticks to the 
branches of pnnied trees in snch a way that their ends touch the 
1) ranches. This is usually done cither ten to twelve days before the 
emergence of the young insects or when they have nctnally begun to 
swarm out. Tbe object of doing ibis is to transfer ibe young insects 
from tbe brood-lac to tbe tender 1) ran dies of tbe pruned trees wliore 
thev fix themselves and begin exuding resin. In tbe days when 
prices for stick-lac were higli, and the lac-dye (tadonring matter 
obtained by wasliing the stid:-1nc with water) was a marketable pro- 
duct, the growers used to collect alnmst all (he lac ])eforo the emer- 
gence of the larvip so as to get the largest quantity of lac-dye, and in 
consequence verv little ln’'''od-hu‘ was actually left on the trees for 
the following crop. This led to a heavy loss in the quantity of 
brood -lac available for seed and a state would soon have b(‘en 
readied when lac would have become scarce, liad it not been for the 
aniline (‘olniirs which totally displaced the use of the lac-dye as a 
(.(douring agent. Xow with the fall in prices, the cultivator’s atten- 
tion sliniihl bo drawn to preserving sufficient quantities of brood-lac 
and to improved inctbods of cull Ivatioii, wliirdi should result in the 
])]odnctioii of the better quality of lac required by the consumer. 
Tbe first and most important point is to olffiain and use only bcalthy 
brood-lac and to reject sndi ns has born damaged by ants, lieat, 
predaceous caterpillars and parasites. (Plate TX.) 

Having done this, the next point is to attend to the details of 
inoculation. Only so mndi brood-lac diould la* put on a tree as may 
be able to grow on it successfully. To inoculate a tree heavily is to 
kill it and tberobv lose tbe brood -lac. The sticks should be tied to 
branches with plantain bast, jute nr san-beiup fibre in such a way 
that tlieir ends toncli the brandies. This is done in three ways: — 

Firstly . — Putting a brood-lac slick on emdi brniicb in snch a 
wav that its ends touch the branch. 
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Secondhj . — Tying a stick to tlivec or niuro brandies in sudi 
a way tiuit it passes tlinnigli two or mure, and Unit its 
ends toiitdi ilic two tiTiiiiiial l)i'an(dn*s. 

Ihinllij . — Fastening a nniiibm' ot slicks at I lie base of a 
braiicli and tying tlmiii witk tlircad or some fibre in 
sudi ii way tliat the ends of sticks luudi the stem both 
ways. 

If, however, the .sticks gi‘t loose, tliey miisl be ti('d again as before, 
and wlieii, two to tliree days atb'i' iiioeiilatioii or a litth' Juter, tlie 
brandies appear red troni Ixdow, lln' sticks are to be removed and 
fa.stened to otiier pruned trm's. i\ot niOi'(' tliaii liali tlie lengtlis of 
brandies are to lie allowed to be eov(U'ed by tin' young imseds. 

If this is not alteiided to, tin* trei's snit(‘v from over-inoeulation 
and a poor crop is the result. W itii a large lUimlRT ol insects on 
tlieni the brandu's are unable io ri'spoiid to tlie dram on them and 
tliey wither prematurely. In some eases when the brood-lac i^ 
verv liealthy the ennu'geiiee ol the young iiisisds is so profuse time 
within a few hours tin' greater pmdions of the brandies become 
red. Wlion sindi is the case the brood-lac slicks should be reiiioNed 
promptly and put on to oilier irei's kept pinned for the purpose. 
Tlii.s is to be repeated till the emergeuce ceases, ^\llell the sticks 
are to lie removi'd and tin' hie scraped ofl. I lie young insi'ds 
continue to emerge for ovit fivi' weeks, but iliey gi'iierally (miiik' 
out in numbers during tin' firsf three wet'ks: afterwards their 
numlier rapidly declines. Sndi Ix'ing tlie caw, if at the time of 
inoculation it lie raining, or a strong wind he blo^dng, it is .wife io 
postpone tlie work until' suidt disturbing laelms cease nltogethev or 
tlu'ir force is lessened. It is no good inoculating tlie trei'S wliile 
it is raining as then tlie young iiisi'ids are liable to be wadied oft’ 
the lives. From exjieriments il has been lound that if hve Bei 
lives are inoculated during 8eptembei‘-t lelober 1he\ will 
suffideni brood-lac during tlie following June to inoculate >.-) to 
oO trees. 

Cycle of pruning iind inoculsting. 

In Xorllierii Tmlla llu' cyflc of pniin'tifr (nn'S .ind inociilahiif; 
them would be: — 

[For tho sako of illusl.ati.m, to nWaln a ,i-o|i annually a cultivator is supposea 
to have divided liis troe.s into two gmiips. A and I>-] 

Prunn trees (Group A) and arrange for brood- 
lac. 


February 1012 . 
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June 1012 

. . Put hie on the pruned trees (Group A) and 

prune tives of Group B for the foliowiii^ 
October inoculation. 

Odober 1012 . 

. . Cut lae from tn-es (Gi*o\ip A) inoculaied in 

June last and ))ut it on trees (Group B) 
pruned then. 

June 1013 

. Cut lac from trees (Groiq) B) and put it back 
on file first trees (Group A). 


Thus witli caroful pruning* and judicious inoculation tlic vigour 
oi trees could be niaintained for a long time and animal crops taheii 
from them. 

The sketch given above is siiilable for Ber and Palas trees. For 
Kusunih and Feepal, the se(|uence will have to be altered, as these 
trees, if once pruned either nliile starting cultivation on them for 
the first time or Im the removal of lae-bearmg Ijianclies thereafter, 
become fit for re-inocnlaiion ev(*rv secoinl or third year according 
to the locality. This disadvantage, especially in flic case of 
Kusuinl), is couidru'halaiiced hv the lieavy yield and superior 
(pull it V of tile })i'oduce obtained cwn v second yi'ar. The Kusunih 
brood -lac is (he liealtliiesl and grows well on ffer and Palas. 

Cost and yield, 

Xo accui'ait^ figures as to cost and yield can be given, since wages 
and prices ol brood-lac vary so iiiucli from place to place, lu Gaya 
and its ncighiionrhood brood -lac is to lie bad at one to two rupees 
})er seer. At Daltonganj, Palamau and Ilazaribagli in Ihuigal as 
mueli could be liad for a rii})ee as could be conveniently bniiiid in a 
rop(^ a (mbit and a half long. In tlie Mnrsliidabad District o(J 
anfi(’.< (sti(‘ks'), eacli 9 indies to If indies long, make up a Tunc 
wliidi is to be bad for annus cigbt to a rupi'c ea(T accoi'ding to the 
market rates of stick-lac. In tln^ Biihhinn and vSinghbliiini 
Districts in Bengal a seer ot lirood-bu; is iu lie had for a rupee. 
In tile Paijinr District in the Central Provinces, a sem* of Kn.siiinh 
brood-lac could be had for a rupee or (wen less according to the 
market rates of stick-lac. As regards wages, if tlie work is done 
hv a cubivator assisted liy the momhers of his family tlie cost e.i 
production is coiisid('rably lessened. All tliat lie will reipiire 
will he to liny brood-lac in tlie beginning, (Subsequently tlie 
])roduce from bis tre(‘s will enable hliii to e.xtend the cultivation. 
The great advaiitagt' in tliis work is its simplicity, the inexpensive' 




Fic, ](), 

1 niiil 2. stio'kji fi-oc from catm'pillavs. 

3 aiul 'i, l^i'ood-lac sticks; itifestcd with cat('r])lllars, 
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Dess oi materials required to si art and eany on tJie woj'k, and llie 
noii-iuterl<:*ieiic:e it (anises in iJie ag'ricultural (i|)('raiions througlioiit 
tlie year. To gn.AV lac on 20 lier trees does not take more iliaiL a 
week in both seasons, and (he profit fi'oni eaeli tree may he rongldy 
eoiiipuied to he not less tlian annas ('iglii. Tliis is so Ix'cause the 
present market rates of stiek-lue are the lowest ever touelu'd during 
the past decade. Tlie prodnee from a Her tree is generally five 
to eight times tlie quantity applied to the tree. 

In Heiigal, it was found by experinnmt lliat the cost of propagat- 
ing lac on a Kusuiiib tree Avas Its. b-(S-0 and the resulting lac was 
valued at Ks. 10; so that a piohl of Its. 4-8-() was obtained per tree. 
This included tln‘ cost of hrood-lae, whieli was ohiaiued from long 
distances, as well as the cost of inoculniing, iransferriiig and 
scraping the lac. For practi(‘al ])ur})oses tlu' income per Kusumh 
tree may be safely reckoned at Ks. 0 and that fioni a moderate- 
sized Palus tree at annas eight. 

Scraping lac. 

\Vheii the young insects liave ceased to eiinoge (he sticks blearing 
lac encrustations ai'c removed, bnnight honn' and the resin scraped 
with knives (Fjgs. 2 and 4, IMate 11} in tlie case of Her lac (Hhdc 
\). For Ihilas and Kusumb, fii(‘ K^sin easily conns oil if (wistinl 
with tile hand and no sciaping wilh knives is reipiired. If, 
iiowever, the lac-bi'aring branches have I'miiaimsl iinscraped ior 
hnig, the resin is easilv taken oft iiy crushing the sticks A\ith a 
DhrifUi, care bcobig taken that tin- resin is not otouihI too hue. 
As far as possible the resin slumld bt‘ scrap<sl olt iinnK'diately after 
removal of the sticks from the trei^s — otherwise {aiimpillars s])oil 
it and rembm if ust'b'ss for cinnmei’cial puiposes. 1 he scraped 
material — comiiierclally known as stick-lae -sliould never lie 
exposed to tin' sun as then the ('dges of the cells ari' likel\ to nu4t 
and turn over, forming conqiaci masses— winch is commercially 
known as agglutinated lac— from whi(‘li the cost of rmimviiig (ho 
dyo is considerably incrisised. It should not be kepi also iii gunin 
bags after scraping, as tlicn the lieiit of fernieiiiatioii spoils tin 
resin and lowers its marketable value, As far as possildi* tin 
stie.k-lac should lie sold after si'raping. If this lie not possible, it 
should be washed, the .seed-lac stoied and tli(‘ lac-dye used as 


mail 11 re. 
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Washing lac. 

After sci'upiijg, tlie lac should be iliorouglily dried in the shade 
aud sold to the neaiest shellac factujy or the local agents of these 
factories. If there be no agent in the neighbourhood or there be 
insuperable ditliculties in disposing of (he produce, il should be 
ground with an ordinary hand-mill and soaked in water tor 24 hours, 
if the tjuaiitity is nut large it can easily be rubbed with the haiuLs 
in a stone vat or Ae/zd (an eartJien vessel with a wide mouth and a 
thick bottom] until the colouring matter — cuiniiiercially known as 
the lac-dye — is sejzarated. More water is added and the stulf 
strained through a piece of cloth. The colouring matter is allowed 
to accumulate in a vessel and the stuff again put back into the vat 
aud briskly rubbed. More water is then addcnl and the washed 
material again strained. This is contiiuK'd until no more colouring 
mutter comes out. A litlle washing soda (Monohydrated Sodium 
Carbonate] is then lightly sprijikled over the washed product at the 
rate of 4 chhitaks (S ozs.] to a niaund (40 seers or 80 lijs.] and the 
whole again laibbed briskly aiid more water added. J]y doing so 
the last trace of the colouring matter is taken out and the resultant 
washed material is of a beautiful, pale orange colour — which is the 
seed-lac or JJtll of commerce. If an excess of washing soda is 
added it takes away the wax adhering to the particles of the lac 
which when wanuod becomes very brittle. 

In faclories, the washing is done in large stone vats placed in a 

row’ on a pucca or cemented platform. C round and sifted sti('k-lac 

is put into these Mils and soaked in waiter for 18 to 24 liours. The 

professional washers then stand u})righi in the wii.s and gyrate 

briskly, taking for their su]>i)ort Iminboo poles fixed by their sides. 

When the material is sufficiently Avaslied the plugs at the bottom 

of the vats are oiieni'd and the waislied 
Washing lac. , ^ i i • 

stun run out on to graduated sieves 

placed below’ the plugs. The colouriiig matter runs out and accin 

mulaies in a large tank especially Imilt fur the purpose. The 

half-wuslied resin is again put hack into the vats and tlie w’ashing 

continued until no more colourirg matter comes out. The seed- 

lac is then dried in the sun and graded into granular seed-lac and 

dust — commercially known as Guild, The lac-dye in the tank is 

tlien precipitated eitlier wTtli quick-lime, lime-water or oxide of 

tin. 
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A prufessioual wasliev can wasli from one maiuui to a iiiauml and 
a half at rates varying- from annus four to annas eight a niannd. 
But a e 111 ti valor— who is not oeeustomed to washing— cannot be 
expected to wash more than L3 seers per day. 

A inaund (40 seers or 80 ibs.; of Ber sliek-lae ground and washed 
with water will yield J(8i seers of clean seed-lue with dO to o2 
gallons (150 to I(>() seeis) of worhahle lac-dye, A maiind of Ber 
stick-duc experimentally crushed and washed gave: — 

U c jo re im.)> hintj. A ji c r n -as himj. 


SSi's. ell. Srs. ell. 

(iraniilar . . . , 2a 4 Graiiiilai' IS H 

Siiiali gi'itiuilar and dust . 12 12 Small ^n’aiiular and dust . lO 4 

liufusc, btieks, thuriis, ele. . 2 U Lae-d\c, etc. . . .114 

Total . 40 0 'I’otai. . 40 0 


Tile (piantity of water retjuired to wash the above was 140 gallons 
(iT^ inds. or as much as could be eontained in 45 kerosene tins). 

Uses of the lac-dye. 

By washing stiek-lac with water (wo things are obtained : — 

1. Bure resin eoniniereially known as .seed-lae and used for 
the manufacture of shellac. 

II. Lac-dye. 

Before the iutroduclion of aiiiliiu' coluuj's tlie latter product was 
extensively used fur colouring wool, leatlnu' and silk and generally 
represented the manufacturer’s iiiargiii of profit. 

But HOW' it has to be tiirow'ii awmy and lietter prices are 
paid for a material w'hich contains a smaller quantity of colouring 
matter in it. The dye can still bo used for the nuuuifactiire of 
AUa.-i or balls of cotton-w'ool soaki'd in concentrated lac-dye and 
used by Hindu women for colouring the soles of their feet. 
Besides, it a rich sour(‘e ot iiitiogeii and is e(|ual to some of the 
best oil-cakes in its maiiurial value. A portion of nitrogen is 
pi’eseni in the form of ammonia, wliile the balance is contained as 
an allnnninou.s substance. Tlie following analysis by the Lnperial 
AgTi(*uUural Cliemist, Busa, of a Bengal sample exemplifies this; — 
Specific gravity 

l^itrogon '014 per cent. 

Bhosplioric acid »’ n 

1‘otasli » if 

After washing, the lac-dye can be spread over fields and w'orked 
into the soil with an ordinary plough. It can also be used for 
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dyeing eri-.silk. The cdotli, if previously mordanted with alum, lakes 
a heaullful red colour which is not ahected by liuiiian perspiration. 
Tor dyeing eri-silk take clihitaks (T ozs.) of stick-lae free from 
dii'i, pieces of slicks and other impurities, grind it fine and boil it 
in a seer (2 ihs.J of clean, soft water until a deep red liquid is 
obtained. Then take it oft' the fire, cool, strain and keep aside; the 
silk thread to be dyed should be mordanted witli a saturated solution 
of alum in cold water and spread out to dry; the latter is then to be 
l)oiled in the former until it assumes a deep red colour; Avhen cool 
it is to be rinsed Avith cold Avater and spread out to ilry in the sluide. 
If desired, the colour can ])e softened hy acidulating the Avater Avith 
a trace of fresh lemon juice. 

Manufacture of shellac. 

The seed-lac obtained by Avashing stick-lac aaTUi Avater is 
thoroughly dried in the sun and sorted into three grades: — 

I. Lai'ge granular— used exclusively for the uuuiufaclurc 
of superior quality of shellac. 

IT. Small granular — nised together for the manufacture of 
II J. Dust j second quality/l. N. mark, shellac. 

To the granular seed-lac is then added to T per cent, of yelloAv 
orpimeiit to impart colour and 1 to 5 per cent, of pine resin to 
lower the melting point. The whole is then thorouglily mixed and 
tilled into long, nanoAV bags 10 to 12 yards long. The bag is 
generally made of Cawnpuie J)rill No. 2, selling at 10 guilds per 
rupee, and general 1\' contains 10 seers of mixed seed-lac. It is 
usually Avorked by two men and a boy. The l)oy sits at one end, 
twists it in one Llirection with an instrument called riiiAif Avlule 
the other end is held by the expert Avorkor avIio sits near an open 
oven. The lac Avithiu the bag melts, oozes out and falls doAvn on the 
stone pavement in front of the oven. The Avorker then takes it up, 
mixes it well AA'ith a siiatula and Avlimi thoroughly cooked hands 
it over to liis assistant avIio puts tlie semi-liquid mass on a porcelain 
cvlinder containing hot water, and spreads it out uniionnly Avjfb 
a sheath of palm leaves. The molten lac is then carefully removed 
from the cylinder, Avarmed before a fire and uKimutely draAvn out 
into a thin sheet b feet long liy G feet broad. The sheets are then 
put aside, and when suflicieiitly cool are examined for defects 
whitdi are punched out by hand. The rejected portions are then 
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ground, mixed with sei'd-lac and again filled into tlu‘ Imgs. Tlie 
whole process is expeditiously and smartlv done hy men wJio 
mostly come from .Mirzapore in the Tuited .Provinces. A woi'ker 
with two assistanis js capahle of turning out a niaund of shellac per 
day, for wliicli lie cliarg(^s Ps. 2. The average cost c)f jirodmdioii 
of a maund of shellac is Hs. 10, though in some }daei‘s it is con- 
siderably less. 


Local and foreign uses of shellac. 

Locally, shellac is principally used lor the following purposes : — 
(1] lly goldsmiths tor tilling ornaments. 

('J] Por making bangles, inaibles and toys. 

For making milk clinrns, shuttles, and hohhins. 

(4) For making bracelets and S('alijig-wa\ sticks. 

(o) For making grinding stones. 

((ij Fur fixing hafts to swords, etc. 

Its uses ill foreign countries are: — 

(.1) F.u' ginmopiioiie records. 

As a constituent of varnishes and polishes for furniture 
and metals. 

(d) 8ealing-wmx stick.s. 

(4l Lithograidiic inks. 

(b) As a stilfeiiiiig for silk and straw hats. 


Enemies of lac. 

As has been nientioiUMl above, in some yeais the crop is consider- 
ablv damaged bv the lol lowing pests; — 

I. . 1 ///s.— The anis fiequent ii'ees for the sake of (he sugary 
excretion — feclinieally known as lujiievobov ” — ('xiuh‘d by tbe 
bu' inseeis. In ilnur (Mgerin'ss to Ii(‘k it up they inad\tTlentl\ 
hnxik off the whitish hairs which carry air to the female wdthin 
the resinous cell. The result is that tlie host dies of siiffoeatioii 
and the wliitisli doss eliaracleristic of liealthy growth disapjiears. 

* iVdcdiii lita raijdidi. Smith, 

xiittn'ihidntd , I’lh'!'. 

M)jniircovijxiiis m’/z/ivn, IuitI. 

CdiujWHoi un I //Vb, 

Tfij/iHoiiid lucIfniori'idHih/Df^. habr. 
raia/Komtas ro/iiprcu-^us, Fabr. 
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The cells become pitted mill turn dm'k brown in colour. Suiiie- 
tiuK's the ants appear suddmily in numbers and if their appearance 
coincides witli the emeiM’ruee of the males, fertilisation is stopped. 
The ants, considering (lie males to be llie producers of honey-dew, 
cany them away and prevmit fertilisation. 

These can easily be prevented from getllng up the inoculated 
plants by strewing wood-ashes mixed either with crude oil emulsion 
(to be had of Messrs. Ihithgate lit Co., Calcutta, at its. G-4-0 per 5- 
gallon drumj or phenyl, us well as by putting a band ot' tar or tying 
a piece of cloth dipped in crude oil emulsion, round the sieiiis and 
Lraiiehes of iiioeiilated trees. It tlieir nests are found in the vieiniiy 
ot trees they should be dug out and destroyed. It the large brown 
ant is especially troublesome in any local iiy, the branches ot neigli- 
bouring trees overhanging the inoculated trees must be removed and 
the ants will soon disappear. 

II. Pn'ihiccuus aitcqnllar .'!. — hour kinds ot eater])i liars'^ feed on 
lac. Three of these appear in mmibers a few days after the emer- 
gence of males in the Kaliki (tJctober-iXoveniber] crop from August 
to September. The female moth Hies at dusk ami lays eggs on or 
between the resinous cells. The caterpillar on liutehing burrows 
into the cell until if reaches the female which it devours. Having 
destroved one it moves on to another, making sn])tei‘raueaii passages 
which it lines Avilh silk and pellets of excreta. The eliaraeteristic 
wel)])iug and the presence of isolated, 1oom‘, pustule-like spots on 
the inoculated liranehes are signs of the presence of the pesls. (Tlate 
X.) If, therefore, the Avebhing b^^ opened at the lime with either a 
thorn or a sharp pointed stick, a small, wliiljsli eaier])illar with a 
black head will lie found inside. Thcsi* sliould be eidlected and des- 
troved. Tlie other caler])illar also feeds on the lac insects on ilie 
trees as well as Avhen tlie ero}) is harvi'sled. These are small, slender 
greyish insects with a hlaek limid. WTieii full-grown they pujJaie 
within the lac encrustations and a week later a tiny, dark-grey moth 
comes out, couples and lays eggs. The Avebliiiig usually met with 
in stick-lac stored in bulk for some lime is the work of the caterpillar. 
The easie.st and most elfective way of saving the crop from these 
caterpillars is to fumigate it immediately after scraping. If, 
however, the quantity of stick-lac be small, it sliould be washed and 

voeclflij'li.'i'jd , irin})sn. 

/'wiUcDmni. c.rrfacrn, llmpsn. 

Moore. 

llypatma, pulverca, Mcy. 
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the seed-kc either stored or sold and tlie lac-dve used as manure. 
If, however, tlie quantity of stiek-lac in haiul l,e ]av<<p, and tlie 
market rate.s l)e low at tlie time, it simuld lie tlioroii»'hly dried in 
the shade and fumigated with earlion hisulphide hefore storage. 
For detail.s of fumigation and the preeautioiis to he taken while 
fumigating, .see the A])peiulix (page -jlj. 

III. IdiCisitis, Besides the ants and the predaceous cater- 
piJhirs, two sina]l, bro^Miisli insects (Family Eraconidie) and a 
small, black one (Family Clinlcidm) lay tlieir eggs in the femule.s 
■\mthin tlie resinous cells and kdll tlitMii. I'bese ai'o ('speciallv had 
in the Katiki crop and are found in small numbers in ilu' Ihdsakhi 
crop. At present tJiere is no nietliod of ehVelively elieckhig these 
beyond fumigation. (For details see Ajipendix, page dl.) 

IV. Besides the above, men, monkiys, sepHnads, fire, frost and 
hot winds also damage the crop to some extent, and in localities 
wlierc lac cultivation is a ])ayiiig industry thefts are so common tliat 
an entire crop wlieii ready to be cut is stolen. To prevent tliis, 
guards nr chowkidars liave to be appointed. 


Recommendations for the extension of lac cultivation. 

I. Plant Ber trees on tank and field (mibanknients, liv the sides 
of 1 ‘ivers and as well as in waste lands. Tlie tree is veiy 

hardy and grows well in the poorest of soils wifli little care. When 
eight to ten years old, dividi' them into convenient grou])s, jinine 
and iiioculatf' tlieni. Tf tlnuv be old tn^es in tlie localitv, ])rnnc and 
inn(‘uhite tlimn also, rarefiil ])iir(iii)g will increase tlim’r vigour 
and make tlieiii live long. Kiisiinib lirond-lac niav lu* used everv 
four or five years to maintain vitality of tlie seed. Tf iliis cannot 
bo jirocured, exchange s(M'd willi growers fn)m dilferent parts of 
tlic district to ket']) vitality of llte local seed. 

Similarly plant Palas or Dlmk in wiiNte lands, and wlien tlie 
plants arc (dght to ten years old inoculatf' lliem. Dhak gi'ows well in 
very poor soils and waste land and llie jiropagation of the lac insect 
does not interfere witli tlie siijiply ot fuel for wlilcli flie tree is 
generally i*eserved. 

The Kusumb tree doe.s not grow well in tlie plains and is really a 
forest tree. It grows well at an altitude of .2,000 feet and o\er. 
There are certain localities in Northern India where this tree can be 
planted convenientlv in regular blocks and utilised for lac giming. 
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Tt violds tlie liLniltlilest and l)est lac and is greatly valued for tliis 
reason. Its lirood-lac (aui be put on Ber and Balas, but not t.ux 
rvna,. Tlie reason is tliat Kusuiiib wood being hard, propagates a 
sturdy race of lac insects, which wluni grown on Ber and Pa las 
gradually degenerates. Tlieso if put back on the Kiisiimb fail to 
abstract the necessary iiouvislnneiit and perish. 

II. As the species of tlie lac insect are not yet known, it is safe 
to extend tlie cultivation by putting Kusunib lac on Per and Palas, 
Palas brooddac on Palas and Per, Pecpal brnod-lac on Peepal and 
other species of Ficus sucli as Pakur [Vicu.'^ infectvvia)^ Par (F/en.s- 
hcngaJen.^iij, and Gular or Dinnar [Ficus gloinernfu), vSiris brood- 
lac should be put on Siris and Pa!)ool brood-lac on Pabool. As 
regards Pabool lac ilie experuuK'e in Pillar has been tbat, if 
l)rood-lac be obtained from Sind and put on Paliool trees in Piliar, 
it fails to reproduce itself so as to be considered a success finan- 
cially. 

III. The practice hitherto in vogue of cidlccting lac before the 
emergence of tlie young insects tor the sake of Hie lac-dye should l)e 
given lip. The market is changed and tln^ (dd order of tilings has 
been reversed with the iiitrodueliou of the ehoa])er coal-tar e(dmirs. 
liac-dve, wliich was formerlv sold at Ps. 10 to Ps. 10 a niaiind, has 
practically to be tlirowii away and in consi'([ueiiee the manufac- 
turers re(|iiire stiih-lae wliieli is fri^e from tlie colouring matter. 
This ('an he done by gathering the [noduce a foitnlght lad'ore the 
emergence of the young insects and putting it on a nunilier ot 
ju'uiied trei's to incrt^rse the ciiltivation. 

IV. The pres(‘nt system of leasing tr('(‘s to contractors for a year 
or for a certain number of years sliould be modified. Tlie lessee 
should be rcfjuired to leav(^ siittiri(Uit brood-lac on the tn^es from 
which tlie crop is gatluui'd. If possible lie sliould lie asked to ciil 
tlie crop a fortiiiglit before tlie local date of emergence of the young 
insects and put it on a nninbor of trees of tlie same kind, viz., Per 
oil Per and Peepal brood-lac on P(‘epal. 

Y. If the brood -lac of a locality is continuously used for five or 
six years for reproductive purposes it soon degenerates and the 
outturns are consequently poor. To mitigate this, the following 
measures should, if jiossible, he adopted: — • 

(1) Arrange for a mutual excliange of seiB from ditfereiit 
localities. 
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(2) Sell ilie local seed and Imy instead some Lealtliy brood-lac 
fi'om a reliable gn)\vei'. 

(d) If p(>ssibl(^ buy Knsmnl) bi'ood-lar every foni'tli or Hftli 
year and put it on Kusuml), Her or Palas trees. Tbe 
crop from tlies(‘ is to be kept (‘xclusively for seed. 

(4l While gathering tlie crop, luadthy bi'anches foi- 

seed. Tbe rest that a]'(' damaged l)y ants, predaceous 
caterpillai's or hot winds are to 1)o scraped and the pro- 
duce fumigated. 
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* Names of trees on n'liich he can he groivn. 


Xaine used in 
the Bulletin. 

Botanical 
j name. 

1 Bengal. Assam. 

United 

Provinces. | 

Ber 

Zizi/plivs jiijih 
la, Lam. 

Krd, Ber, Bor 

i 

Ber, Beri , ^ 

i 

Bar or Barfrad 

Fir MS Ipriffil- 
cnsi‘f, Linn. 

Bar, But . Ranket (Oaro), 
Bot. 

Bargnd, Bar, ' 
Bargat. 

Baboo] 

Aracia amhi- 
ca, Wind, 

B a. bool, 

Kikar, Dalmr 

Bfibla. 

Babool, Babur, 

Kusuinl) 

Schkichera 

irijnqa, 

Willd. 

Kiisuin, 

Ko.sano. 

Kdsurn, Gau- ' 
sum, Kusuin. ! 

Palas 

Fnteff frnn- 
Poxlj. 

Palas, Fara.s- T.alio Knng 
Paras (Lepcha). 

(Bihar). 

Dhlk, Palas, ' 
Tesu, Kaiik- 
rai, Cliicltrii, 

Pakiir . 

Fin(s inferfO' 
via, \\ illd. : 

Paka?', Bakin’. Prab (Garo), 
Kangji 
(Lc])eha). 

Paklnlr, Pakri, 
Kim bar, 

Ikrkur, 

Pelkhaii. 

Pee pal . . | 

Fir^hi nFuilosa, 
Idnn. 

Asual, As nd, Bordmr : 

Asvattha. (Oaehar). 

]Vey>al . 

Siris . . i 

1 

Alhizzia hhhrl:^ 
j^enth. 

Sirisha, Siiis. 

Rii’is, Siras, 

Sirin, Sirai. 

Ariuir . . j 

FajanMM iiuJi- 
cAi-s, Sjir'^mr. 

Arliar, Ornr. Mirimalu 

Orol. Garo-mab. 

Arliur, Pnar . ; 

1 

(lular . 

FkiiM (flohu - 
rain, Roxlr 

.Ja^va Diiinar, Tcliongtay 
Abijiia J>u- (Lepcha). 

mar. 

Giikir, Umrai. 

Pa roll, Uinnr. 


♦From tl)e Dictionary nf Economic Products of India, (I. Watts. 
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ivitk their holanical and j)Yorinci(il equivaJents. 


Punjab. 

Cent ra] 
Pro\'jnL‘es. 

j Bninbay. 

Madras, 

Ber, Beri 

Bber, Bori, 

Binga (Oond). 

I 

Ber. Jaugri (Sind). 
Ber. Bho]’, Bordi, 
B(M’, Bora. 

1 Elindap, Yeliande, 
Elladu, ReguJ 

Ganga Regu, Yala-| 
chi, Yagaehi, j 

Bci’a, Bor, 

Boliir, Bar- 
^rad. 

Bar. Barghat, 
Barelli 
((^ond). 

War and Bur (Sind), 
Wad, Vad, Bar- 
g'liat, Vada. 

: Ala Mari, PeddiMari,! 

; Ala Pcrahi. 

j 

' Vabimla, 
Barljara. 

Babool . 

1 Bah 1)1 da. Kali Kikar, 
Baval (Sind). 

Tunia, Xellatuma,* 

1 t'obli, Kanijali. 

Sainma. Jamoa, 
(vausam, 
Kussuinb. 

Kiissum, Knjba 

Pedum a 11 . Kosani, 
i Kosamb, Kocliam. 
j Koshiinb, 

Pavfi, P ill a chi, Punia- 
rum, Pu\-u, Pu.sk Li, 
Roatanga, Posukii. 

Palaa 

Chiullia, Palas, 

! Falasa. Kliakfira, 
Khakliaro, Tesu- 
ka-Jhar, Khak- 
Imdo, Khakhar- 
nii-,fliada, Paras, 
Plialasa-clia- Jliada. 

Porasan, Parasa, 

Purashu. Puraisliii, 
Palasliain, Mudiiga, 
.Mohtii, Paladulu, 
Muttuga, Tlioias, 
3Iuttaga-a-Mara. 

War, Palkhi, 
Batbar, Pipli, 
Paki'i. 

Serilli (Oond), 
Pakri. 

Pepar, Pipli, Pakri, 
(■‘andhaiim-bara, 
Pepri. 

Pcpre, Kurkii, Jooi, 
Jewi, Yiiii, Kari. 

i 

! Pipal, Blior 

Pec pal . 

Pipur (Sind). Pirn- 
pal, Pipio, Pimpala. 

Arasa, Aswarthani 
Rai, Raiga, Ravi. 

i Siris, Siras, Sirin 

j 

i 

Sirifs, Saras 

Sir us (Sind), Cliiclio> 
la. Mot ha Siras, 
Pelo-sarshio. 

Vagbc, Kot Vagbo, 
Darshan. 

1 

Arhar, Dinger, 
Tobar. 

Arhar, Tur 

Tuvero, Tura, Tuver, 
Tui'i. 

Tliovaray, Tuvarai, ■ 
Kandalu, Togaii 

: Katbgular, 
Kumbal, 
i Batbar, 

1 Palak, 
i Dadhuri. 

Umbar-gular . 

Unibar, Umbara, 
Atti, Rumadi. 

1 

Atti, i\roydi, Bod da 
Paidi. 
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Terms used in the lac trade. 


Alias . , . • 

. Cotton-wool or fibre of Madar {Calotropis giginu 
ica) soaked in concentrated lac-dyc. Tlicsc 
arc generally used by Hindu women hi Ben. 
■^al, the United Provinces, the Punjab and 
parts of the Central Provinces for colouring 
the soles of their feet. 

Button lac ... 

. An inferior grade of shellac, melted and spread 
into small circular, thick discs on plantain 
stems. This contains neither resin nor 
orpiment and is much used for various pur- 
poses where colour is not the object. 

Chapra .... 

. Shellac. 

Fine orange B, C. . 

, A grade of shellac. 

Garnet lac ... 

. A grade of shellac made from small, granular 
seed-lac, parings from shelL.c sheets, melted 
and drawn into thick, dark-coloured sheets. 

Gund , . - . 

. Fine dust obtained by separating the washed 
seed -lac. This is mixed with Ihud for 
making bracelets, etc. 

K.Tiija .... 

. Powdered stick-lac. 

Kliain lac .... 

. Stick-lac. 

Khud .... 

. Fine dust obtained by separating ground stick- 
lac before washing it with water. 

Kiri or Phog , 

. Is the residuary matter left in the bag. This 
is obtaitied by boiling the rope-like twisted 
bafjs ill big iron cauldrons containing an 
alkali. 

Bac-dye .... 

. Is the colouring matter obtained by washing 
stick-lac with water. 

Lakh Dana 

. Seed-lac. 

Livery leaf 

. A grade of shellac. 

Molamma , . . . 

. Fine dust ol)t;uned by sifting washed soed-lac. 

Morha .... 

. A twig covered with lac. 

Nagli .... 

Kusiimb stick-lac. 

Grange leaf 

. A grade of shellac. 

Pank .... 

. Is the refuse collected on the cloth in straining 
lac-dye. 

Phungi or Phunki lac 

. Stick-lac collected after the emergence of 
young insects. 

Rangeon .... 

. Palas stick-lac, so-called on account of Its con. 


taining a largo quantity of colouring matter. 



CULTIVATION OF LAC IN THE PLAINS OF INDIA. 31 


Seed-lac . 

. . Is lac obtained by soaking and washing ground 

stick-lac with water. 

Shellac 

. Seed-lac mixed witli resin and orpiment, cook- 
ed and drawn into thin sheets. 

Sita 

. , Lac cells from which the young insects have 

emerged. 

Stick-lac . 

, . Lac collected cither before or after the emer- 

gence of young insects. 

T. N. mark 

, . Second quality of shellac. 


Fumigation of stick=Iac before storage. 

(From “ Tndifin Insoct Pests.") 

The best method of preservation is to fimuKate the stick-lac and then 
to st-oro it in insert-proof bins or jars or boxes. Fumigation is the process of 
exposing the scraped lac to the fnraes of carhon bisulphide at a proper strength 
for a definite period. Sti(‘k-lae exposed to tlie fumes of carbon bisulpliide at 
the rate of 1 oz. per 10 cubic feet of space for 12 lionrs will be freed from tbe 
injunoiis caterpillars that spoil the resin. AVhen large quantities are to be 
fumigated carbon bisulphide at tlic rate of one to one and a lialf pound per ton 
(27 maunds) may be used. Before pouring in tlie carbon bisulphide all the 
doors must be made air-tiglit. After 21 liours the fumigated stick-lac is to be 
taken ont and aerated with a piece of muslin over it to prevent motlis from 
again laying eggs on the fumigated material. 



Fia. 17. 

Tbn Fuiaigating'box. 
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Fig. is. 

Details sliowiti|x consfcnu timi of tbe Fumigatiiig-bux, 

(a) Tln*liiie(l gutter and the flange. 

(h) The lid in _[K)sitloii with water in the gutter. 

As carbon bisulphide is extreme^ inflammable and unpleasant to handle, 
the follo^ving precautions must be taken 

(1) Keep the carbon bisulphide in stoppered (not corked) bottles under 

lock and key. 

(2) While fumigation is going on, nobody is to be allowed to go into the 

room. 

(d) Ko lights, lighted pipes or cigarettes or any form of fire must be 
brought near the fumigating rooin- 

(4) If the smell of carbon bisulphide bo noticed, no one .should be allowed 

to go near with a light. 

(5) Do not place a bottle of carbon bisulphide in the sunlight or in any 

place where it will become hot. 

(6) Xover take a bottle of carbon bisulphide near a fire or lighted lamp. 
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